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LECTURE Ill.

MR. PRESIDENT AND GENTLEMEN,&mdash;It is necessary to bear
in mind that peripheral neuritis occasionally occurs in the
sequel of some febrile affections. Besides diphtheria, of
which 1 shall have to say more presently, other specific
febrile disorders are apt to be followed by paralysis, which
is sometimes more or less general and at other times strictly
localised. Dr. Ross has collected a number of published
examples in- which there has been localised paralysis of

peripheral origin in the sequel chiefly of enteric and relaps-
ing fevers. I was consulted a few months ago by a gentle-
man who was suffering from paralysis of the serratus

magnus of the right side, which had occurred whilst he was
convalescing from an attack of enteric fever, acquired during
a tour in Italy.
The possibility of paralysis from peripheral neuritis

occurring in the sequel of specific febrile affections may
give rise to a curious difficulty of diagnosis.
A few years ago a gentleman brought me a letter from his

medical attendant abroad, which stated that the patient,
after a severe attack of pernicious malarious fever, had
become paralysed in both legs, sensibility being normal, but
the electric excitability much diminished. The memory
likewise was weak. Under treatment he had recovered,
except as regards the movement of the foot. It was added
that the patient was very fond of liquor, and had required
great restriction in this respect. When I saw him he had
quite recovered. It is evidently difficult to say what share
alcohol may have had in the production of the symptoms.
In another instance a female patient, who had suffered
several times from tropical dysentery, was sent to me from
abroad on account of a quasi-paralytic condition of the
upper and lower limbs, described in a letter from her
medical attendant as resembling locomotor ataxy. In

addition, there had been marked loss of memory, and
her conversation had at times been incoherent. Irritability
of the stomach, flying pains, and numbness of the limbs
had characterised her attack. Though she could move her
limbs in bed, "and though sensation was but little at fault,
she could neither stand on her legs nor walk a step. She

complained bitterly of pain and tingling, and numbness in
both arms and hands, and the co-ordinate power of the
small muscles of the thumb and fingers was greatly im-
paired." It was a couple of months or so later that I saw
her, and although she had recovered to a great extent the
knee-reflex was still absent, and there was greatly reduced
electrical excitability in the anterior muscles. I could learn

nothing of the patient’s habits, but her complexion was
sallow and the conjunctivas yellow, and her attack had
commenced with so-called biliousness." She came from a
country where malarious fever is rife, but I could get no
evidence of any characteristic intermittent disorder. The
symptoms, it is evident, were those of multiple neuritis, but
whether this depended on alcohol or malarious fever I am
unable to say.
One occasionally meets with alcoholic cases in which there

is paralysis to a considerable extent which has escaped the
notice of the patient’s friends. The patient (usually a
female) lies in bed in such a muddled condition of mind that
she does nothing for herself, and takes sustenance at the
hands of others. When moved from side to side in bed, or
when her limbs are touched, she cries out with pain. It is
not at all uncommon to find this condition referred to rheu-
matism or gout. In some cases, as an explanation of the
mental condition, one is told that the rheumatism or the
gout has flown to the brain." Although evidently there is

a great probability of persons who indulge to excess in
alcohol being affected with gout, yet I am disposed to think
that much more often this condition is due to peripheral
neuritis from alcohol. The persons who suffer in this way
do not drink wine or beer-the liquors which tend so much
to induce gout,-but brandy or gin. In such cases as I have
described there will often be an amount of muscular wasting
of the extremities, not to be explained by mere emaciation.
If examination be made, it will very likely be found that the
knee-jerks are absent, and the faradaic excitability in the
muscles greatly reduced or lost.

In a case which I saw in consultation some time ago there
was intense pain of a neuralgic character in both lower
extremities, with dropping of the feet and absence of knee-
jerk. A curious question arose in reference to diagnosis.
The patient had been operated upon for a carcinomatous
tumour unconnected with the spine a year or more pre-
viously. The symptoms pointed to secondary growth in
the lower part of the spinal column, causing neuritis in some
portions of the cauda equina. But there was also a distinct
history of long-continued and great alcoholic excess. Exa-
mination showed that whilst faradaic excitability of the
muscles of the lower extremities was greatly reduced, that of
the muscles of the arms was quite normal. This being the
case, I came to the conclusion that the paraplegic symptoms
were due to malignant disease. It was unlikely that such
severe symptoms of neuritis would have been exclusively
confined to the legs had alcohol been the cause. At least
one would have expected to find some change in the
electrical reactions of the upper extremities. The opinion
given was in accordance with this observation, and was, I
believe, justified by the sequel.
Amongst the toxic influences apparently liable to give

rise to multiple neuritis, besides alcohol, syphilis, and the
essential cause of beriberi, whatever that may be, I have
mentioned lead and diphtheria. There are circumstances
connected with the question of the pathology of lead

poisoning which appear to place it on a somewhat different
footing from the other varieties described; and this,
together with the narrow limits of my space, renders its
discussion on the present occasion impracticable. I will
therefore conclude this part of my subject by a few remarks
upon diphtheritic paralysis. The symptoms of diphtheritic
paralysis are so well known that I need not trouble you
with any systematic account of them. My intention is to
refer chiefly to those clinical features which show that the
disease ought probably to find a place alongside of the other
forms of paralysis essentially dependent upon peripheral
neuritis which we have been considering.

Last year I unfortunately had the opportunity of observing
very constantly a case of diphtheria which was followed by
paralysis. The patient was a boy nine years of age, whowas severely attacked with diphtheria on December 16th.
The temperature, which was nearly 105&deg; F. during the first
twenty-four hours then declined to a little over 100&deg;,
running up to 102&deg; on the sixth day coincidently with the
appearance of albuminuria. On the thirteenth day the
throat had recovered, the albuminuria continuing till the

twentieth day.On the thirteenth day the patient spontaneously com-
plained of much tenderness on the inside and bac4 of each

thigh, and on the fifteenth day pressure over the sciatic,
posterior, tibial, and median nerves was decidedly painful.
Throughout his limbs handling and gently squet-zing the
muscles appeared to cause considerable discomfort. The
knee-jerks at this time were quite normal.I About the twenty-third day he began to complain of
! difficnlty in reading, and in a few days he could not read at
! nil. Mr. Macnamara, who kindly examined him, found
almost absolute inability to accommodate. On the ninety-
ninth day Mr. Carter found that the left eye had recovered
its accommodation, that of the right still remaining

! paralysed. This also recovered later.
. On the thirty-eighth day he complained of a peculiar
feeling at the "top of the throat," and some water which he
drank came for the first time through his nostrils. He
spoke with a nasal twang. He fidgetted much and felt as
if his legs would give way, and said he could not stand
still. At this time he never passed a day without com-
plaining of pain referred to the epigastric region. The pupils
were dilated. They responded to light. There was no optic

 neuritis.
: On the fortieth day, in going downstairs, he staggered a
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good deal, and had not complete control over his teet. As

he himself expressed it, " he wanted to take one step, but
took two." The knee-jerks, which had been examined daily
from the time of subsidence of the throat symptoms, wera
still quite normal. It was not until the ataxy of gait had
lasted nearly three weeks that the knee-jerk became rather
suddenly very feeble. Next day (the sixty-first of his illness)
the phenomenon was absent on the right side and very
small on the left, and on the following day, the sixty-
second of his illness, there was not a trace of tendon reflex
in either leg. Anticipating a little for the sake of clear-
ness, I may here say that the knee-jerks returned about the
first week in June-i. e., about the one hundred and seventieth
day of his illness. They were absent, therefore, about one
hundred and eight days. I had examined him daily until
April 21st, when the lad went into the country. He
had learned perfectly to test his knees for himself, and
reported with much satisfaction the date of return of the
reflexes.

It was especially from about the end of January till the
end of March that the boy showed great awkwardness of
gait and clumsiness in the use of his hands. He could only
walk at a slow pace, and was very soon fatigued. He would
now and then, with boyish instinct, try to run, but in this
he quite failed. He could not perform the movement. At
times, in walking, he would suddenly come to the ground,
having tripped or in some way missed his foothold.

In the beginning of April, whilst the knee-jerks were still
completely absent, he had so much improved in the power of
his limbs that he could walk, run, and join his brothers in
play, and this progressive improvement continued unin-
terruptedly until his recovery. The nasal character of his
voice and the regurgitation of fluids, which had commenced
on the thirty-eighth day of his illness, were at no time very
strongly marked symptoms. It was only occasionally that
he had difficulty in swallowing fluids, and these symptoms
ceased to trouble him at all after lasting about a month. At
the time when the voice first became nasal in character, it
was noted that in speaking the lips were moved much more
than was natural. There was, indeed, an ataxic over-action
of the muscles about the mouth. A note to this effect was
made on January 24th. It is interesting that within a week
a complete change in this respect had taken place. On

January 31st the muscles of the lips are described as "very
indolent." On February 4th, again, along with mention of
regurgitation of his coffee and the nasal tone of his voice, it
is remarked, " very little movement about the muscles of the I
mouth." .

On the sensory side a prominent complaint was of pain
in the stomach, of which he had early spoken, and which
lasted longer than any other symptom. It occurred especially
but not exclusively after eating, and was not accompanied
by vomiting. 1 frequently pressed upon the nerve trunks
of his limbs in different situations, and satisfied myself
that there was very distinct tenderness in the trigeminal,
musculo-spiral, median, ulnar, sciatic, and popliteal nerves,
as well as in the epigastric region.
No change in the electrical reaction of his muscles was at

any time apparent. Although in this instance, and several
others that I have observed, there has been no alteration in
the electrical reaction, this is by no means constantly the
case, and I have notes of several in which the excitability
was distinctly lessened in some muscle-groups of the
extremities.
The ataxy of gait to which allusion has been made, and

which is so frequently seen in the sequel of diphtheria is

precisely of the kind which occurs in multiple neuritis
arising from other influences, such as alcoholic, syphilitic,
and also in certain unclassed forms. It never, so far as I
have seen, acquires the pronounced character of the ataxy
which is so often associated with sclerosis of the posterior
columns of the cord. We do not see in these cases the wild
flourishing about of the legs, with stamping action, so

characteristic of the latter disease. The ataxy in multiple
neuritis is probably due, I think, not to any affection of the
posterior columns of the cord, but to the want of harmony
in the strength of various muscular contractions owing to
the varying amount of the lesion of peripheral nerves.

I long ago drew attention to the chance of diphtheritic
paralysis being mistaken for tabes dorsalis, of which several
instances have come before me. When the electrical reac-
tion of the muscles is unimpaired this is peculiarly liable to
occur. The condition of the pupils should be a help towards
differentiation. In tabes, as was first pointed out by Argyll

Robertson, the pupils are very apt to lose their capacity for
contracting to light whilst retaining the power of contrac-
tion during an effort at accommodation. In diphtheritic
paralysis, so far as I have seen, the pupils retain the power
of contracting to light. How they behave in an effort at
accommodation I cannot say, and several ophthalmological
friends to whom I have applied have not been able to tell
me, but have kindly promised to observe the point. In view
of the peculiar affection of accommodation in this disease, it
would be interesting to know whether there is normal con-
traction of the pupil during convergence for accommodation.
The tenderness of the trunks of nerves which was here con-
spicuous was long ago observed by Dr. Greenhow. In a
paper read before the Clinical Society of London upon
"Diphtheritic Paralysis," in 1871, he suggested the existence
of neuritis, having been struck by the tenderness of the
sciatic nerve in a case of this kind. He referred to the fact
that Mr. Hulke in one example had discovered optic neuritis.
In the cases of multiple neuritis which I have seen, includ-
ing those of the alcoholic form, the optic nerve has been
unaffected; but in one patient who, I believe, suffered from
the non-alcoholic form of the disease (though the diagnosis
is not absolutely sure) there was optic neuritis. It occurred

also in a case related by Strumpell.
, Opportunities of examination after death in cases of
diphtheritic paralysis are comparatively rare. The results

in such cases as have been recorded are at first sight con-
flicting. Changes of an atrophic character in the ganglion
cells of the anterior horns of the spinal cord have been
described by Vulpian, Dejerine, Abercrombie, Kidd, and
others. On the other hand, many investigations support
the opinion that the cause of diphtheritic paralysis lies in a
lesion of the peripheral nerves. Charcot, Vulpian, Lorain,
Lepine, Lionville, Leyden, and Meier have contributed
testimony in this direction. Changes also in the vascular
system and its contents have been noted by Buhl, Oertel,
Mendel, and others, in the form of hyperoemia, capillary
haemorrhage, and thrombosis.

It must be remembered that the cases in which
disease of the spinal cord has been discovered have been
of necessity fatal cases; and the question is, What is the
pathology of the inflnitely more numerous cases which
not only recover, but recover without leaving a trace of any
permanent change ? I do not think that, with the clinical
evidence before us, we are justified in saying that diph-
theritic paralysis in its ordinary form, passing to complete
recovery, is dependent upon an affection of the spinal cord.
It is, in my opinion, more reasonable to conclude that in this
disease we have usually to do with peripheral neuritis of
very varying severity, which in the mildest cases is pro-
bably represented by a mere transitory hypersemia. with
effusion in the interstitial element.
Were such changes in the spinal cord as I have referred

to ordinarily present, the complete recovery which is well
known to be the rule would be impossible. The alterations
in the number and structure of the ganglion cells would
certainly be attended, as they are in cases of infantile
paralysis, by more or less permanent paralysis and atrophy
in corresponding nerve districts. Nor should we find, as we
do in many instances, the electrical reaction of the muscles
remaining normal. Moreover, the sensory disturbance
which is so often present in diphtheritic paralysis, cutaneous
anaesthesia, tenderness of muscle and nerve trunks, and
darting pains, cannot possibly depend upon lesion of the
ganglion cells of the anterior horns of the cord, whilst
they point as strongly as ’possible to affection of nerve

fibres.
Practically one very seldom indeed meets with examples

of diphtheritic paralysis exhibiting such a near approach to
the symptoms of typical interstitial neuritis as is so frequently
seen in alcoholic paralysis. No doubt now and then a case
is seen in which severe shooting pains are very prominent,
another in which there is extreme and widespread loss of
muscular power, or it may be that loss of cutaneous sensi-
bility is strongly marked. So also here and there we may
find one in which there remains a narrowly localised and
permanent muscular atrophy. I lately saw with Dr. Play-
fair and Dr. Semon a case in which, a year after the onset of
diphtheritic paralysis, there was unilateral atrophy of the
tongue and partial paralysis of the lips. But if we take a
very common type of alcoholic paralysis and the most
frequent form of diphtheritic paralysis, the contrast appears
to be strongly marked. In the former we have notable

paralysis of the extensor muscles of the extremities, with
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cutaneous tenderness or anaesthesia, pains of an agonising
description, rapid muscular atrophy, and complete loss of
faradaic excitability. In the most common examples of
diphtheritic paralysis there is weakness and ataxy rather
than marked paralysis, a varying amount of cutaneous
anaesthesia, pains either absent or of trifling character, no
muscular atrophy, and electric reaction to induced currents
either normal or but slightly reduced.
But alongside of these strikingly contrasted symptoms

there are others which point more or less strongly to a
kindred origin. In each case, for example, loss of patellar
tendon-reflex is a very constant symptom, and tenderness of
the muscles to palpation is likewise very generally marked
in both. If, again, we pass from the strikingly contrasted
forms to which I have just referred, we shall find cases
more and more approaching a common character-cases of
alcoholic paralysis with ataxic symptoms predominant,
with pains but slightly marked or absent, and only a
moderate amount of anaesthesia; or, it may be, cases of
diphtheritic paralysis without affection of accommodation
or of the palate, and with ataxy rather than paralysis.
Moreover, in some rare cases of diphtheritic paralysis there
may be exceedingly severe lancinating pains, great tender-
ness of the muscular masses, 11 dropper hands and feet,
followed by more or less general powerlessness of the upper
and lower extremities, absent tendon-reflex, without affec-
tion of accommodation or of the velum palati-a train of
symptoms, indeed, which is literally only distinguishable
from those of alcoholic paralysis by the absence of any
mental disorder. It is indeed hardly possible to doubt,
from the mode in which the clinical characters of the two
conditions thus approach each other and sometimes meet,
that they depend essentially upon similar lesions varying in
severity in different instances.
From what has gone before, it is evident that we may

have to do, as regards peripheral neuritis, with either of
several conditions. (1) There may be paralysis in the dis-
trict innervated by a single nerve; (2) or in that supplied by
a plexus of mixed nerves; (3) or the paralysis may pro-
gressively become more or less universal.
In the first case, if it be one of severity and the nerve con-

cerned be a mixed one, there cannot be much difficulty in
the diagnosis. There will be loss of power in the muscles
supplied by a particular nerve, and in those only, with more
or less atrophy of their substance and loss of electrical ex-
citability, together with pain in the nerve trunk, and
abnormal sensation of some kind-numbness, formication,
or anaesthesia of the skin in the district supplied by the
nerve. If pressure be made upon the nerve trunk, it may be
found to be tender, and in certain cases will be felt to be
enlarged. A moderate pressure is likely to give rise to a
tingling sensation referred to the periphery of the nerve-
distribution. If the nerve in question, instead of being
mixed, is purely motor in function, the evidence afforded by
alterations of sensibility is wanting, and it is then often very
difficult, and may be impossible, to decide whether the
symptoms observed are due to changes in the trunk of the
nerve, or in the nucleus of its central origin. A considera-
tion of accompanying circumstances, together with the
history of the attack, can alone afford help in deciding this
point.
In the second case the association of sensory disturbance

with motor paralysis would serve to distinguish lesion of a
plexus from disease of the anterior grey matter of the cord.
As regards the third category, it is necessary to enter

into more detail. The diagnosis -of multiple neuritis is of
great importance, and may present no small difficulty. It
is evident that there are certain points in the symptom-
atology of this disease which enable us to narrow the
question of diagnosis, so far at least as strongly-marked
cases are concerned. The alteration in the electrical reac-
tions of the muscles alone permits us to say at once that
the disease is not dependent upon an intra-cranial lesion.
We know that we have to do with paralysis of either spinal
or peripheral origin. In its mode of onset and progressive
character there is a stong primd facie resemblance between
multiple neuritis and the acute ascending paralysis of
Landry. This disease (of which I know but little, save
what I have read), beginning usually like multiple neuritis
with numbness in the finger-ends and feet, is characterised
by motor paralysis, which commonly first affects the lower
extremities, and spreads upwards over the trunk and upper
extremities. The circumstance that the distal portions of
the extremities are first involved gives rise to a great

resemblance to the aspect of multiple neuritis. But in
acute ascending paralysis the general sensibility is said to
be scarcely, if at all, affected; there is no notable atrophy
of the muscles, and no change in their electrical re-
action.
Weakness of the arms, with pain in one or other of

them, accompanied by loss of power in the lower extremities,
and anaesthesia extending to the upper ribs, may be caused
by a tumour pressing upon the cord in the lower cervical
region of the spinal cord. But in such a case we should
expect to find more or less paralysis of the bladder, with a
strong tendency to the occurrence of bed-sores. The re-
flexes, deep and superficial, would be increased below the
waist-the electrical excitability of the muscles of the lower
extremities would be unchanged. There would be notable
tendency to spasmodic contractions of the lower limbs.
The symptoms arising from Pott’s disease of the spinal

column when the affected vertebrae are in the cervical
region are of course very comparable with those resulting
from tumour in the same region. The symptoms of com-
pression-lesion just enumerated will be found, and will
alone suffice to distinguish from multiple neuritis, even
without the evidence afforded by the spinal deformity.
Where there is paraplegia from acute softening of the

cord, the symptoms are far more rapid than is the case in
multiple neuritis. The bladder is apt to be paralysed quite
early in the case-sometimes, indeed, a failure to pass urine
is the first symptom. Disorder of the bladder and rectum
are, indeed, ordinarily as conspicuous in this disease as they
are altogether absent or trifling in multiple neuritis. There
is also constant tendency to destructive bed-sores in the
sacral region and other parts, in striking contrast with the
immunity which almost always obtains in multiple neuritis.
The diagnosis of multiple neuritis from spinal lepto-

meningitis is more complicated ; for here likewise there are
shooting pains in the course of nerve trunks, with more or less
hypersesthesia or anaesthesia in the districts of certain nerves,
together with impairment of muscular power. But in

meningitis we should find superadded to these symptoms
deep-seated pain in the back, materially increased by move-
ment, especially by turning from side to side in bed. There
would probably also be rigidity of the spine, as well as
muscular spasms in the limbs. None of these symptoms form
part of the symptomatology of multiple neuritis. Perhaps
the greatest difficulty might be found in the differential
diagnosis from cervical pachymeningitis with extension of
meningitis of the soft membranes through the length of the
cord. In this condition there might easily be a more or less
complete loss of power of grasp, coupled with darting or
burning pains in the nerve trunks of the arms, exactly
resembling those which are apt to occur in the course of
multiple neuritis. Moreover, there would be atrophy of
certain of the muscles of the hands and arms, with loss of
electrical excitability. It is not, indeed, surprising that
there should be this striking resemblance, because when the
cervical dura mater is thickened by inflammation (which
necessarily involves also the soft membranes below it), the
lesion attacks likewise both anterior and posterior roots of
the nerves and sets up neuritis in them. But besides the

symptoms in the upper extremities, the pressure on the cord
in the cervical region would occasion loss of power in the
lower extremities, combined with more or less sensory and
trophic disturbance in them according to the degree and
extent of the inflammation of the soft membranes. But in
this condition, again, we should expect to find stiffness of
the neck, with a good deal of pain in the back, increased by
movement, and twitching in the muscles of the extremities.
Moreover, there would be a great preponderance of symptoms
referred to the upper extremities, whereas in multiple neuritis
it is usually the lower extremities which suffer most.

In meningitis it is the roots or central ends of the nerves
which are the subject of inflammatory change. The

symptoms resulting will therefore be liable to appear
equally developed in the various districts of distribution of
the nerves, and will not be confined, as is so often charac-
teristic of multiple neuritis, to the distal portions of these
districts. The localisation of pronounced paralysis and
sensory disorder in the periphery of the limbs points most
strongly to multiple neuritis, but in certain cases a more
or less extensive spread of the lesion upwards towards the
centre may easily mask the significance of this sign.
Haemorrhage into the substance of the cord or outside

the membranes will, if extensive enough, occasion motor
paralysis of limbs and trunk, with complete loss of cutaneous
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sensibility, muscular atrophy, as well as loss of electric
excitability. The suddenness of the onset will alone suffice
to distinguish such a case from one of multiple neuritis, to
say nothing of the fact that paralysis of the bladder and
bowel, together with strong tendency towards the occur-
rence of bed-sores, would almost necessarily form part of
the symptoms.

I have already referred to the resemblance to tabes dorsalis
found at a certain stage of multiple neuritis. The patient
is able to walk, but it is with an ataxic gait; the knee
phenomenon is absent, and he complains very likely of sharp
shooting pains. The alteration of electrical reaction in the
muscles of the affected limbs will serve, when present, to
distinguish the condition. But at a certain stage of recovery
the muscles may be found to respond normally to the in-
duced current. In these circumstances the difficulty of
diagnosis on the part of anyone who had not watched the
case in its antecedent stages would be very great. A little
time, however, would clear up the obscurity, for the return
of the knee phenomenon would show that the case was not
one of tabes.
The subacute atrophic spinal paralysis described by

Duchenne is characterised by symptoms on the motor side
closely resembling those of multiple neuritis, but it differs
from the latter in presenting no affections of sensibility.
The differential diagnosis between multiple neuritis and’

acute anterior poliomyelitis may be very easy indeed, or so
difficult as to give rise to considerable doubt. It appears to
me that there are three principal points to be borne in mind:
(1) In acute anterior poliomyelitis, what may be called the
first stage-the stage of increasing intensity of symptoms-
is usually much shorter than in progressive multiple neu-
Titis, the paralytic symptoms far more complete, and the
motor disturbance much more marked than the sensory
symptoms, where these chance to be present. In multiple
neuritis, on the contrary, such forms of the latter as " numb-
nesp," " deadness," and "pins and needles" are usually
moie prominent at first than the loss of power. (2) In
acute anterior poliomyelitis groups of muscles functionally
related are apt to be struck simultaneously with complete
1)ss of power, whilst in progressive multiple neuritis the
groups of muscles invaded by the disease are apt to be those
in the district of distribution of various nerve trunks rather
than of plexuses. (3) In progressive multiple neuritis,
severe enough to cause marked paralysis, you may expect to
find distinct tenderness if you press upon the trunks of
nerves where these are superficial. Sharp shooting pains in
the course of peripheral nerves lasting several days probably
furnish in an otherwise doubtful case conclusive evidence in
favour of progressive multiple neuritis. This is the best dia-
gnostic scheme which I can suggest, but I acknowledge that
in certain cases it will not be sufficient for the required dis-
tinction. For it may chance, in a case of multiple neuritis,
that the motor disturbance is exceptionally rapid, severe,
and unaccompanied by sensory disturbance. It may be so
extensive as to merge in one common powerlessness all the
muscles of a limb, whether functionally or anatomically
related. As regards the tenderness on pressing the nerve
trunks, I am not able to say whether this is constant in
cases marked by motor symptoms chiefly or entirely, as well
as in those characterised by striking pain and hyperalgesia.
It is in the latter only that I have noted the symptom.
No doubt, if we take the example of a purely motor nerve--

the portio dura,-in cases of neuritis of its trunk causing
facial palsy, there is not any tenderness on pressure. But in
a spinal mixed nerve, a nerve containing sensory as well as
motor fibres, even when the symptoms point only to lesion
of the motor nerve fibres, it may well happen that there is
over-excitability of the sensory fibres. But, as I have said,
whether this is the case or not I do not know.

It may be asked whether, considering that in each case
the lesion of the peripheral nerves is immediately the cause
of the paralytic symptoms, it is not over-refining to try to
determine to which category a particular example belongs.
The importance lies in the fact that the prognosis is, on the
whole, far more favourable in a case of multiple neuritis
than in one of anterior poliomyelitis. The explanation of
this cannot be better put than it has been done by Dr. Poore,
who, in his selection from the works of Duchenne, reminds
us of the " probability that the repair of motor cells once lost
is impossible, whilst the repair of conducting fibres emanat-
ing from healthy motor cells need never be despaired of."

It is highly probable that a certain number of cases of
so-called "infantile paralysis" i-re exemples of multiple

neuritis. I am much disposed to think that in the cases
of " infantile paralysis" which make unexpectedly good
recoveries after very long delay, the lesion may have been
in the nerve trunks, and not in the anterior ganglia of the
cord.A very few words are necessary in reference to prognosis.
In the early stage of multiple neuritis of non-alcoholic
form, when the disease is spreading almost hourly so as to
invade fresh nerve districts, the prognosis is necessarily an
anxious one. The cardiac and respiratory apparatus may
easily become involved, and death occur almost suddenly.
But it is quite remarkable, as was seen in the two cases of
my own which I have related, to what an extent the
respiratory apparatus may become affected and recovery yet
take place. When the disease seems to be no longer making
fresh inroads, but, on the contrary, slight ameliorations
begin to appear, a highly favourable result may generally
be looked for. It is not so easy to speak as regards the
alcoholic cases, as in them the brain also is always more or
less involved in the disorder. But, as I have already
remarked, my personal experience has decidedly disposed
me to give a very favourable prognosis even in cases
which are marked by extensive paralysis and muscular
atrophy.
In diphtheritic paralysis the prognosis is distinctly favour-

able. It is probably through invasion of the pneumogastric
that a fatal result now and then occurs, and for that reason
serious modifications of the circulation, especially if accom-
panied by vomiting, should cause anxiety and care. So
long as the knee-reflex is absent the patient should be
looked upon as still an invalid, and not allowed to be in-
cautious. This will obtain equally in other forms of multiple
neuritis.
There are various degrees of severity shown by this

disease, from a slight loss of power scarcely noticed by the
patient, to a rapidly extending and complete paralysis, in-
volving not only the nerves of the extremities and trunk,
but also those belonging to the organs whoge functions are
essential to life.
The treatment of localised neuritis occurring in a person

of gouty habit, and presumably dependent upon that excit-
ing cause, should be in accordance with the customary
methods adopted for acute gout. After the acute symptoms
have subsided, good is sometimes experienced from the
application of small flying blisters in the neighbourhood of
the affected nerves, and comfort may be derived from the
employment of the constant current.
In severe cases of a progressive multiple neuritis it is

advisable to place the patient at once upon a water-bed,
although it will have been noted that in this disease there
is not seen the same tendency to dangerous bed-sores which
is observed in certain lesions of the spinal cord. But I. think
that the water-bed supports the weak patient better than
an ordinary couch; and this becomes of importance when,
as sometimes happens, life is carried on with difficulty, owing
to the nerves presiding over respiration, deglutition, and the
heart’s action becoming involved in the progress of the dis-
ease. In such cases as these the administration of food in
easily assimilable form and quantity, and at very short in-
tervals, is urgently required, and stimulants are often needed.
During the first stage of the disease it will be advisable to
administer iodide of sodium in all cases except examples of
diphtheritic paralysis and those in which a syphilitic taint can
be safely put aside. In the progress of the disease it may be
found necessary to give the salt in increasing doses. In one of
my cases the dose of iodide of potassium was increased from
ten to sixty grains three times a day with evident advantage,
and to this mercurial treatment was added. In a case of
multiple neuritis with a distinct syphilitic history, I should
now begin with mercurial inunctions, and also employ
iodide of sodium at the same time. In cases of non-

specific character, and especially where there is reason to
think that exposure to cold and other causes of rheumatism
have been present, it will be well to employ the salicylate
of sodium, which in the hands of Leyden has apparently

yielded favourable results. The dose and mode of use is
, like that for acute rheumatism. For the relief of pain a
, combination of morphia with Indian hemp and belladonna
I may be employed internally with advantage, and lint
; steeped in chloroform may be pressed for a minute or
two on the seats of greatest suffering if the state of
the skin admits of this. But very often, and especially

, in alcoholic cases, there is an amount of exquisite hyper-
) t sesthesia. which renders it difficult to apply any local
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remedy. In such instances the best thing is to envelop the
tender limb in cotton-wool and cover this lightly with oil-
silk. When multiple neuritis has arisen in connexion with
the abuse of spirits, I am accustomed, as a general rule, to
withhold alcohol in any form, and to depend entirely upon
frequent administration of food for the support of the

patient. Nutrient enemata will sometimes be required. In
such cases as these it is remarkable how rapidly the pains
and hypersesthesia which have been the cause of intense
suffering to the patient cease. It is very difficult to say
how long a patient suffering from multiple neuritis should
be kept strictly and absolutely at rest. This should
certainly be done during the continuance of pain or hyper-
eesthesia, and in case there is any important elevation of
temperature. But when it is evident that the process of
regression or repair has taken place to a considerable extent,
the patient should be allowed to get up and cautiously try
to move the muscles of the affected limbs. By slow and
careful steps the effort at voluntary movement may be
increased. At the same time the galvanic current slowly
interrupted should be applied to the muscles. The motive
for this application may be thus explained. When you
apply the two rheophores of an induced current machine to
the skin covering a healthy muscle, and thereby obtain
a contraction of muscular structure, that contraction is

probably brought about by the momentary currents

stimulating the intra-muscular nerve, and not by the
action of the currents directly on the muscular fibre; so

that when the conductivity of the nerve fibres is lost
by disease one result is that you fail to produce contrac-
tion of the muscle by applying the induced current to it.
The essential element of the nerve fibre has degenerated,
but the muscular fibre has not (at least this obtains for a
long time) suffered any important change. It is still,
therefore, capable of being thrown into contraction by
the making and breaking of a galvanic current which
acts directly upon muscular tissue itself-not indirectly,
like the induced current, through the medium of a nerve
twig. Now it is probable that muscular structure may
retain its power of contraction to this direct electrical
stimulus for a very long time after it has lost its
physiological connexion with the anterior grey matter
of the spinal cord. I have seen the property retained in
these circumstances for several years-in one case thirteen
years-but I have also seen it lost altogether within a year.
As the process of regeneration of nerve fibre may require in
severe cases a very long time for its completion, it is evi-
dently important that the muscular structure should not by
the time the nerve has recovered have itself undergone a
degeneration from which there would bd no return, and
which would render it unable to respond by contraction to
impulses arriving through the regenerated nerve. Physio-
logists have found that if muscle which has lost its nervous
elements be artificially stimulated now and then to contrac-
tion, its irritability will continue. When left to itself, how- ’,
ever, the irritability is apt to disappear and the muscular
substance to undergo degeneration. There is therefore a
good reason for the use of slow interruptions of the constant
current in these cases.
There are some grounds for believing also that faradisation

with the wire-brush upon the dry skin may be employed
with advantage. As you are aware, this means was intro-
duced by Duchenne for the treatment of anaesthesia. There
can be no doubt of its service in anaesthesia, and by inference
we may perhaps reasonably conclude that it may help by its
action on the sensory fibres of the nerve towards the restora-
tion of function in the lesion of nerves under consideration.
Massage is also useful in this stage, and in this I would
include passive movements by the operator, as well as active
movements against resistance on the part of the patient. In
the contracted state of limbs which occasionally results, the
contracture being due to unbalanced muscular antagonism,
division of a tendon may sometimes be adopted with advan-
tage. Considerable patience should be employed before pro-
ceeding to this measure, as I have known contractures, which
were to all appearance hopelessly permanent, yield, without
operation, to assiduous massage combined with active and
passive movements. Along with the contracture of the
muscles, it will sometimes be found that adhesions have
taken place in some of the joints owing to disuse. These
should be forcibly broken down. The aim generally should Ibe to disengage muscles from obstructions to their move-
ment, and to encourage their growth and functional activity Iby various kinds of physiological stimuli. j

MECHANISM OF THE ACTION OF THE

HEART, ETC.
A DISCOURSE ON HARVEY’S EXPOSITION OF THE MECHANISM

OF THE ACTION OF THE HEART AND GREAT ARTERIES,
MALPIGHI’S DISCOVERY OF THE CAPILLARY SYSTEM,
SUBSEQUENT SUPPLEMENTARY ELUCIDATIONS OF THE
"ARTIFICIUM ADMIRABILE" OF THE CIRCULATION IN
THE EXTREME VESSELS, AND THE MECHANISM OF THE
PROPULSION OF LYMPH FROM LYMPHATIC HEARTS INTO

VEINS.

Dedicated to the President and Members of the General
Medical Council.

BY T. WHARTON JONES, F.R.C.S., F.R.S.

CONSIDERING the importance of the facts in nature

relating to the mechanism of the extreme vessels, and the
course of the circulating blood therein, they ought to be
precisely defined by professors of physiology, and taught to
their pupils as so many Articles of Belief. Instead of this,
however, we have seen, and shall see still further, that the
minds of the young men are perplexed by the blunderings
they read in their text-books and hear uttered in the

lecture-room. If authors, professors, and occasional orators
would only open their eyes to look and see, exerting their
minds at the same time logically to observe, and so be able
to teach their pupils to do the same, everything would prove
comprehensible enough to both parties. Herein the President
and members of the General Medical Council might afford
valuable assistance by their co-operation, for though, to
adopt the words of the President himself, they have not any
mandatory power to compel professors to look in order to
see and observe, they could issue hortatory injunctions to
that effect.
Our great exemplar 11 wifely thought ’twas fit on the

original itself to look," in order to see, and, seeing, to

observe, what Nature does and suffers. Thus it was that,
by intently watching the succession of the movements of
the heart, exposed in a living animal, Harvey at last hit the
mark by perceiving how that the auricles, on becoming filled
with the blood poured into them from their respective
venous trunks, contracted simultaneously, and propelled
the blood each into its corresponding ventricle, this being
in a state of relaxation at the time ; how that the two
ventricles, thus filled and distended, contracting simul-
taneously in their turn, propelled the blood each into its
own great artery (regurgitation into the auricles being pre-
vented by the auriculo-ventricular valves). Harvey next
ascertained that there is no active dilatation of the great
arteries, as was previously supposed, whereby the blood is
sucked into them as air is into a bellows, but that the
pressure of the blood propelled by the systole of the
ventricles into these vessels dilates them by distension
and so causes the arterial pulse, whilst by the suc-

ceeding elastic reaction of their distended walls during
the diastole of the ventricles pressure is made, so that the
onward course of the blood is promoted (regurgitation into
the ventricles being prevented by the play of the semilunar
valves). Hereby that portion of the 10rce of the cardiag-
blood-pressure which was expended in producing the dis-
tension of the great arteries is reconverted into propelling
force, which may be designated arterio-parietal pressure.
Having thus acquired a clear conception of the mechanism
of the action of the heart and great arteries, Harvey was.
enabled to trace with scientific precision the course of the
blood in the veins to the heart, and in the arteries from the
heart. But though he proved by physiological experiment
that the blood passes from the extreme ramifications of the
arteries into the radicles of the veins, he could not
discover the exact anatomical mechanism by means of
which this is effected. In speaking of the transmission.
therefore, Harvey contented himself with the general
expression than it takes place through the " pores of the
flesh," intimating, however, his belief that there must be
for the purpose some kind of artificium as admirable as that

by which the blood is transmitted through the cavities ofthe heart from the great veins to the great arteries, and
which, from the size of that organ, he had been able to mal; 0->

out with the naked eye. 1’ his attempts to discover ;.Le-
B .2


